Cast duplex stainless steels are used in cooling water piping of light water reactors (LWRs) due to their combination of strength, high ductility, high impact toughness, corrosion resistance, castability and weldability. This combination is due to the presence of the face-centered cubic (f.c.c.) γ-austenite and body-centered cubic (b.c.c.) α-ferrite phases in the duplex microstructure. The ferrite phase is present in volume fractions less than approximately 20% in grades used in LWR power plants. These alloys experience thermal aging embrittlement during operational service due to spinodal decomposition of the α-ferrite phase into chromium-rich (Cr-rich) α'-martensite and iron-rich (Fe-rich) α-ferrite phases, and possibly nucleation and growth of intermetallic G-phase precipitates or carbides [1, 2] . Microstructural evolution and concomitant changes in macroscopic (bulk) mechanical properties lead to increased hardness, a loss of ductility, and a reduction in impact toughness.
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Interest in extending the operational life of these power plants to 80 years requires examining the complex phase decomposition and corresponding mechanical property changes of these stainless steels by employing accelerated isothermal aging at elevated temperatures relative to the operational temperatures. This requires detailed compositional characterization of the as cast stainless steels in order to provide a baseline reference to quantify the temporally evolving concentration profiles and phase decomposition at the different temperatures. Additionally, the γ-austenite/α-ferrite heterophase interface must be characterized, as possible heterogeneous nucleation and growth of intermetallic precipitates or carbides at this location will significantly influence the local elemental concentration profiles and bulk mechanical properties. )] duplex stainless steel microstructures at two different length scales employing state-of-the-art atom-probe tomography (APT) and energy-dispersive x-ray spectroscopy (EDS). We perform initial characterization of the concentration profiles with the proximity histogram [3] relative to a Ni isoconcentration surface, Figure 1 , to illustrate element enhancement in the constituent phases. We illustrate a procedure to quantify the phase compositions from the proximity histogram. The preliminary elemental partitioning ratio of each element i, , where is the concentration of element i in phase j, at the γ-austenite/α-ferrite heterophase interface is calculated. Additionally, we quantify the phase compositions employing elemental maps of each phase from the EDS spectra, Figure 2 , and also calculate the quantity . Our initial results indicate that the α-ferrite phase is enriched in Cr, whereas the γ-austenite phase is enriched in Fe and nickel (Ni). Additionally, the high spectral and spatial resolution of the APT technique illustrates that the α-ferrite phase is enriched in silicon (Si) and molybdenum (Mo), whereas the γ-austenite phase is enriched in manganese (Mn). We also illustrate that the carbon (C), boron (B), and phosphorus (P) are enhanced at the γ-austenite/α-ferrite heterophase interface. In addition, we discuss local enhancement and depletion of Fe and Cr at the interface, which is possibly due to diffusion gradients or to local magnification effects. 
